Crystal data and details of measurements for thioindigo α and β

Grazing Incidence X-Ray Diffraction
proportional to the area of the rings. The silicon (111) peak is denoted by a red marker.
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A pole figure is the measurement of one netplane distance as function of the sample rotation or azimuth ( -rotation) and inclination (Ψ) with respect to the sample surface normal (Ψ = 0°).
From this, the directional information can be derived. Figure S2a shows the pole figures of the 102 net planes extracted from the GIXD data. The grey area is inaccessible due to the not complete sample rotation. At an inclination of about 50°, segments of high intensity are found.
The analysis shows that one of these poles is explained by the 102 planes of the α phase in 001 texture (red). The second identifies another texture of the same phase with 001 ̅ orientation (blue), in principle equivalent to the former but with the structure inverted of 180°.
In Figure S2d we show the azimuthal intensity distribution of the pole figure presented in Figure   S2a , for a Ψ value of 50.80°. We find two maxima at 90° and 270°, which indicate the main 102
and 1 ̅ 02 ̅ directions. The peaks reveal also some smearing or width, indicating that this a certain amount of material grow also along other directions, whereby a maximum spread of about 20°
is found for the entire sample.
For sake of completeness, we can demonstrate that such an evaluation can also be performed using other netplanes as indicate in Figure S2b , where the distribution of the 012 and 20-2 netplanes and their equivalents is reported.
The pole figures can now be used to identify the crystal orientation with respect to the shearing direction. Using the information on the geometry of the experimental setup and the sample mounting, we can infer that at Ψ = 90°, = 0° or = 180°, planes perpendicular to the shearing direction are probed , while at Ψ = 90°, = 90° or = 270°, planes parallel to the shearing direction are probed. As shown in Figure S2c , the 100 direction of both possible orientations can be found at Ψ = 90°, = 90°. This means that the a-axis of the unit cell is parallel to the shearing direction. 
DFT simulation of polarized Raman spectra
Powder Spectra
The simulation of the (unpolarised) spectra of a powder sample (Figure of Where and are the spherical part and the anisotropy of the polarizability, respectively, computed from the matrix as:
= 11 + 22 + 33 3 S8 = 6( 12 2 + 13 2 + 23 2 ) + ( 11 − 22 ) 2 + ( 11 − 33 ) 2 + ( 22 − 33 ) 2 2
Single crystal polarized Raman spectra
The polarized Raman spectra (Figure 4 of main text) are recorded with input and output polarizers (i.e. polarizer on the excitation and analyser, respectively) aligned on the axes i and j of the laboratory reference frame. Thus vibrational modes have intensities ∝ 2 , controlled by a single component of the polarizability tensor . As discussed in the main text, the crystal exposed faces are (001) and (011) for the α-and β polymorphs, respectively.
For the 001 face of polymorph α, the crystallographic axes a and b lie in the plane XY of the laboratory reference frame, with Z the light propagation direction. b (i.e. the shortest crystallographic axis) coincides with the needle crystal axis. In the measurements the sample is oriented with the needle axis either parallel or perpendicular to the polarization directions of the two polarizer. We then can directly correlate the intensities , and to the computed components of the polarizability tensor , , as following:
For the (011) face of polymorph β, only the a axis is in plane and aligned to the long needle crystal axis. Therefore, we built the rotation matrix going into the new orthogonal axes given by the miller vector c* (i.e. Z), the a axis (already orthogonal to c*) and their cross product. By transforming the Raman tensor, we thus find: @011 = 2 ⊥ @011 = 2( − sin ) 2 2 2 + 2 (1 − cos 2 ) ⊥ ⊥ @011 = [2 2 − 4 sin + 2 (1 − cos 2 ) ] 2 (2 2 + 2 − 2 cos 2 ) 2
The intensities of the spectra recorded in the absence of polarizers (see for instance Figure 4 and Figure 6 and corresponding captions) are in this case simulated by summing over and ⊥ :
Polarized Raman spectra of the films In the films deposited by the BAMS method, the phase α is present with contact plane (100), which coincides with the XY plane of the laboratory reference plane. In a Raman experiment in polarized light, input and output polarisers are set either parallel or perpendicular to the reference laboratory frame axes. Thus, for a crystal randomly oriented in the XY plane, we find the following expression for the intensities:
( ) = ( cos 2 + sin 2 + sin 2 ) 2 ( ) = ( sin 2 − sin 2 + cos 2 ) 2 ( ) = (− sin 2 + 2 cos 2 + sin 2 ) 2 /4
For the value 0 = 0, we recover the expression already found for a single crystal exposing the (100) face and aligned along the polarization directions as described above.
The shearing method employed to deposit the film is found to direct the crystal growth so that the crystallographic direction a is aligned with the shearing direction, with a certain degree of angular spread. To simulate this and determine the spread, we assume a Gaussian distribution of crystal orientations, centered on 0 = 0:
The resulting intensities can be obtained by integration:
The formulas computed for each polarization geometry are: It is quite straightforward to verify that the calculation of lim →0 ̅ ( ) yields the expressions already found for a single aligned crystal. All the intensities turn out to be functions of only the S10 standard deviation of the distribution. Thus, by fitting the polarized spectra to the corresponding expressions, we can find the width of 21° which better reproduces the experiments, as reported in the main text.
To fully explain the Raman spectral features observed for the BAMS films and in agreement with the information provided by GIXD, we must allow for a certain degree of mosaicity in the sample. Figure S3 : Experimental polarized Raman spectra of BAMS α-thiondigo film recorded in the aa configuration (i.e. excitation light and collected scattered light polarization parallel to the shearing direction, found to correspond to the a crystallographic direction) compared to simulated DFT polarized Raman spectra (see text for explanation).
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This can be accounted for by considering a small contribution of planes different from (001). For instance, the polarized Raman spectrum labelled (aa) in Figure 6 of the main text and in Figure   S3 , contains a band at about 55 cm -1 which is reproduced by allowing a tilt of the (100) crystal plane with respect to the surface, thus probing polarization components indicated as z in the Figure. It was found that even a negligible tilt has in fact a relevant effect on the spectrum.
